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Characteristics of Ca® uptake in erythrOCytes and its response to felodipine

in hypertensives
TAN Jiancongs ZHU Zhi-ming, LIU Guangyao, ZHU Shanjun, LIU Xiaoli, XU Youqi (Deparment of Cardiology, Daping
Hospital, Third Military Medical University, Chongging 400042)

Abstract  Objective : To investigate the difference in passive permeability of cells to calcium be-
tween essential hypertension (EH) and secondary hypertersion  (SH) and the effects of felodipine on
them. Methods : Thirty-eight hypertersives were divided into the EH group (7 =20) and SH group
(n =18). The 18 patients with SH included 5 with renovascular hypertension (RH subgroup), 7 with re-
nal parenchymal hypertension (PH subgroup) and 6 with endocrine hypertension (EHT subgroup). Each
patient had an age- and sex-matched contwl subject. The Pea uptake into ATP-depleted erythrocytes dur-
ing 15-min to 3-h incubation was determined with liquid scintillation counting. Plasma renin activity
(PRA) and angiotensin II (A 1I ) were measured with radioimmunoassay. Afterthe treatment with felodip-
ine, the hypertensives were re-examined by the method mentioned above. Results : The Peat uptake in-
to ATP-depleted erythrocytes at various time were significantly higher but the PRA and A II lower in EH
group than in SH and control groups. PRA, A II and s or s uptake into the erythrocytes at the 15th min
and Ist h were higherin RH subgroup than in the contol. In EH group, diastolic blood pressure was positive-
ly correlated with Pea uptake at various time. In RH subgroup, diastolic blood pressure and Al were
positively correlated with “Ca uptake in the erythwcyles at the Ist h. Afier the treatment with felodipine
for 2 weeks, the ®Ca’" was decreased but PRA and Al increased in EH group . Conclusion :
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The increased membrane pemeability to Ca participates in the pathogenesis of EH. Themr is a different
phenomernon of membrane permeability to Ca  inSH. The increased Ca’ uptake into the erythrocytes in
RH patients may be resulted from increased All level. Felodipine can partially corect the abnormality.
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Tab 1 Clinical characteristics of the study population
Group n Sex(M/F) Age(years) SBP( mmHg) DBP(mmHg) MAP(mmHg) BMI(kg/m?)
EH 20 12/8 557 176 + 24~ 98+5" 125+ 18" 24.7+3.1
EH vontrol 20 12/8 54+6 126+ 9 78+ 5 93+8 23.3+2.0
RH 5 273 34+ 10 187 +32° 101 + 13° 137+ 24° 23.4+2.4
RH control 5 2.3 35+£9 125+6 78+ 8 94 +7 23.7+1.7
PH 7 4/3 50+ 11 179 £ 21° 99+ 11 * 127£19° 24.2+2.6
PH control 7 4/3 51=+11 126 +7 T71+6 93+5 23.9+1.8
EHT 6 2/4 35+22 167 +12° 9% +6" 123+ 13" 24.2+2.8
FHT control 6 2/4 35+£22 125+4 779 92+7 24.1+3.0
SBP: Systolic blood pressure ; DBP: Diastolic blood pressure ; MAP: Mean artery pressure; BMI: Body mass index;
1 mmHg=0.133 kPa; * : P <0.01 »s controls
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Fig 2 Effects of felodipine on calcium uptake in
Fig 1  Changes of calcium uptake in the ATP-depleted RBC of EH group

RBC of different groups *, P<0.05, ** P <0.01
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Tab 2 Changes of *Ca?* uptake in RBC and effects of felodiping on the uptake in EH groups and controls{ Cy/pmol-ml~!)

Belore treatment Afier treatment

Group
15 min 1h 2h 3h 15 min I h 2h 3h
EH 204+ 73 315+82™ 339+ 98" 372+ 114" 142 + 53 270 + 87* 302 + 68* 365+ 117
EH control 104 + 44 187 + 50 257 £ 74 324 + 121 - - - -
RH 187 + 62 221 + 63" 266 + 84 316 £ 91 139 + 32% 191 + 587 246 + 73 281 + 82
RH contml 125 + 48 17178 274+ 73 323+ 107 - - - -
PH 119 +31 199+ 71 237 + 68 302+ 95 103 £33 179 + 66 242+ 74 313+ 89
PH control 126 + 47 177 + 64 243 +53 299 + 81 - - - -
EHT 127 +22 196 + 56 223+ 60 300 + 108 113+ 31 185+ 44 247 + 68 292 + 88
FHT contrl 115+ 38 177 +49 222 + 67 284 + 87 — — -
*: P <0.05, *% : P <0.01 vs controls; # : P <0.05, ## : P <0.01 vs before treatment
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» xn W #
EH 0.46+0.23 33+ 18 1.0£0.4 57+ 22 Caz+ , . EH
EH control 1.49+0.48 76+ 35 - - 24
RH 2.56£0.92° 197£58™  2.36£1.02 17753 Ca )
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